The use of the social accounting matrix (SAM) 
INTRODUCTION
Income distribution issues continue to attract attention in Malaysia as income inequalities between ethnic groups; states; and urban and rural areas remain wide and persistent. For more than 40 years, income inequality, represented by the Gini coefficient, was only slightly reduced to 0.441 in 2009 from 0.506 in 1970. The Gini coefficient, however, rose from 0.452 in 1999 to 0.462 in 2004. The income disparities between the Bumiputera and the Chinese; and the Bumiputera and the Indians currently remains high, with the income of the Chinese being more than one and half times greater than the income of the Bumiputera; and the income of Indians being more than one time higher than the income of the Bumiputera. The income for urban areas is more than two times greater than that of the rural areas, which has remained relatively constant since the 1970s.
This high income inequality occurs despite high public expenditures. Since independence, public expenditures, as a fiscal policy tool, have been used intensively to achieve income equality goals in Malaysia. Public expenditure grew by an average of 11.3 percent per annum for the period 1966 to 2008
1 . In the Ninth Malaysia Plan (2006) (2007) (2008) (2009) (2010) , the government allocated a portion of public expenditure totalling RM1,051.4 billion towards reducing income inequalities, an increase of 34.5 percent from RM781.8 billion in the Eighth Malaysia Plan (2001 Plan ( -2005 and RM500.8 billion during the Seventh Malaysia Plan 2 . However, the remarkable increase in public expenditure was not accompanied by a reduction in income inequality and raised the question of whether the public expenditure was allocated through appropriate channels to assist the poor.
The present paper aims to develop a social accounting matrix (SAM) framework for Malaysia to study the impact of public expenditure on income distribution in the household sector. The study will describe the structure of the SAM utilized in the present study and its detailed aggregation and disaggregation of accounts related to income inequality. In the SAM framework developed in this study, the detailed framework of the different components of public expenditure in production sectors, household sectors and other sectors is essential to analyse the differing effects of public expenditure programmes on the incomes of households in different groups. 3 The structure of the SAM presented in the present paper will answer questions concerning whether public expenditure expansion will benefit the poor and, if so, which components are most likely to be beneficial.
The application of the SAM to income distribution analysis is a method that is typically suggested by policy makers and academic economists. The continued problem of income inequality in Malaysia, as well as other developing countries, results in policy makers and academic economists amending existing macroeconomic policy tools and developing new tools in order to better understand the channels through which adjustment policies may affect the poor. The aforementioned parties believe that SAM frameworks can provide a complete picture of the impact of any adjustment policies on the system of economy, particularly the impact on income distribution. This method could provide the answer to the following questions: at present, who gets what as a result of economic activity? Who generates this income? What do the poor get from the economic activity?
LITERATURE REVIEW
In the SAM, the distributional impact of public expenditure works through market mechanisms. As a reaction to public expenditure, optimizing firms will change their demand for factor inputs, intermediate inputs, and their supply of commodities. Changes in a firm's demand for factors will affect prices of factors of production, such as wages and non-labour income in the factor markets, and, in the end, affect household income and income distribution across households. Changes in the income of every household depend on the composition of their ownership of the factors, such as unskilled labour, skilled labour, capital and land. Changes in household income combined with changes in commodity prices will simultaneously change household expenditures on various commodities. This will affect the distribution of income and expenditure. In a general equilibrium framework, this series of mechanisms work simultaneously in interrelated markets, or, in other words, the SAM represents a detailed economy-wide circular flow of income between _______________________ 1 (calculations are based on data from Bank Negara Malaysia Quarterly Bulletin (various issues)) 2 (The Ninth, Eighth, and Seventh Malaysia Plans) (1996) (1997) (1998) (1999) (2000) _______________________ 3
There are nine types of household groups; rural Malay, rural Chinese, rural Indian, rural others, urban Malay, urban Chinese, urban others, non-citizen. production activities and different institutions through the factor and product market.
The strength of the SAM over econometric models, cost effectiveness analyses and social cost benefit analyses lies in the modelling of the distribution of income in a consistent manner and the ability to trace chains of linkages from changes in demand to changes in production, factor incomes, household incomes, and final demands. More than any other issue, the distribution of income probably results from a complex set of relationships that require a general equilibrium model analysis, such as the SAM (Thorbecke 2000; Roland-Host and Sancho 1995; Pyatt 1991) .
Nevertheless, the size and quantitative nature of the SAM model places an enormous strain on the database and limits the number of variables which can be feasibly incorporated while ensuring the accuracy of the data. In addition, the high level of disaggregation required for the model can only be assembled from censuses and surveys which are usually not conducted frequently; are conducted sporadically; and are conducted by various bodies.
The use of the SAM in income distributions gained momentum approximately thirty years ago. The surge was closely related to growing dissatisfaction with the results of growth policies in developing countries. The frustrating results of such policies, in particular with regard to their distributional impacts, shifted attention to questions concerning the processes and mechanisms that determine the relationships between the production of goods and services; income formation; and income distribution. To examine these kinds of questions, data are required that enable a comprehensive analysis of these aspects of the economic process. Only part of the data required for such analysis is provided by existing data frameworks, such as conventional national accounts and input-output tables. Initial studies of the application of SAMs to issues concerning income distribution include the study by Pyatt and Round (1977) concerning the application of a SAM to development planning generally; Adelman-Robinson (1978) , who apply a SAM to income distribution in Korea; and Ahluwia and Lysy (1979) , who apply a SAM to income distribution in Malaysia.
The effort to include public expenditure as a policy intervention in SAMs has received considerable attention. Keuning and Thorbecke (1989) apply a SAM to their study for the World Bank, which examines the impact of public expenditure on income distribution in Indonesia. Dorosh, Sahn and Younger (1997) include the reduction in government spending in their SAM models for the African countries of Cameroon, Gambia, Madagascar and Nigeria to simulate the effects of policy reform on the real incomes of various household groups. The study successfully demonstrates the relevance of the SAM model in highlighting and addressing issues related to public expenditure and income distribution and poverty. More recently, Agenor, Izquierdo and Fofack (2003) promote the inclusion of public expenditure in SAM models in their policy paper for the World Bank regarding developing countries, titled 'IMMPA (Integrated Macroeconomic Model for Poverty Analysis): A quantitative macroeconomic framework for the analysis of poverty reduction strategies'.
The SAM model, however, has a relatively short history in Malaysia. Among the pioneers of the SAM in Malaysia are Ramesh et al. (1980) , who examine the distribution of income in the Malaysian economy in 1970. About the same time, the equilibrium model was introduced by Ahluwia and Lysy (1979) It is important to note here that a significant limitation in all previous Malaysian SAMs, as well as many studies concerning SAMs generally, is that the research inherently focuses upon real economic activities or real accounts when studying income distribution without incorporated financial accounts in their SAM frameworks. Although Ramesh et al. (1980) incorporate the capital accounts of domestic institutions in their Malaysian SAM, capital accounts is in a consolidated form and the study does not disaggregate the capital accounts of the separate institutions. Therefore, the principal loss in information contains saving-investments or the flow of funds between institutions. Ramesh et al. (1980) state that 'to capture such detail for Malaysia, a good deal more work needs to be done and this might deserve a high priority in future developments'.
The SAM model utilized in the present study attempts to improve upon the existing Malaysian SAM by incorporating saving-investments between institutions, particularly through the disaggregation of public capital investment according to different production sectors. The inclusion of the detailed composition of public sector capital investment in the SAM framework has the potential to provide information regarding the role of the government as an intermediary among the sectors and institutions; and, thus, identify effective public sector expenditure policies for poverty reduction and income distribution. Moreover, the inclusion of the different components of public sector capital investment in the structure of the SAM attempts to strengthen SAM-based short-term forecasting models to make them more effective in tracing the implications of public expenditure adjustment policies. Furthermore, the present SAM model is based on more recent data. Data collected in 2000 provides an up-to-date coherent picture of the complexity of the Malaysian economy. The latest SAM framework applied to the Malaysian economy was produced by Pyatt et al. (1984) and based upon data from 1970. The existing SAM model has not been updated since 1984 despite the significant changes in the structure of the economy.
STRUCTURE OF SAM TO ANALYSE THE IMPACT OF PUBLIC EXPENDITURE ON INCOME DISTRIBUTION
The construction of the SAM utilized in the present study is inspired by the works of Keuning and Thorbecke (1989) ; Pyatt and his associates (Pyatt 1991; Pyatt and Round 1985 , 1979 , 1977 Pyatt, Round and Denes 1984) ; Agenor et al. (2003) ; Emini (2002); Emini and Fofack (2004); and Kubursi (1973) . The present SAM framework applies a top-down approach, which involves designing a highly aggregated SAM framework based upon available information from national accounts statistics. Then, the aggregated SAM for each account is used as a controlled value when disaggregating each of the accounts. The topdown approach is applied in the present study because of the lack of data and the approach is cost effective for the researcher.As is typical in most developing countries,lack of data is a common constraint in Malaysia because of the non-existence of data. The lack of data in the present study, however,is due to the fact that some data is not available to the public (for instance the Household Income Survey data) or data is not included in public surveys, such as inter-agent transfer payment. The use of the top-down approach is to reduce costs and save the researcher's time.
SAM SCHEMATIC
The development of the SAM framework for Malaysia is based upon the Malaysian national account and the 2000 Input-output (Table 1) are identified. They can be grouped into five broad categories: production activities; factors of productions; institutions (household, company and public sector); indirect tax; and the rest of the world (ROW). The schematic SAM captures the interrelationships between these accounts in the economy within a single accounting framework. The distributional income between the economic agents can be traced by looking at the flows around the Schematic SAM, which may be viewed as a systematic data system furnishing initial information on production structure; value-added payment; income distribution among agents; capital distribution; tax structure; and external flows. The Schematic SAM focuses on the production sectors, public sectors and household accounts.
The production sectors produce different sectoral goods and services for consumption by various production sectors and final users. Each production sector sells its output to other industries as an intermediate input (1,1) to the household (1,3) and the government (1,5) as the final consumer of domestic commodities; to the government (1,6) and to the private sector (1,10) as capital; and to the ROW as exports (1,11). Production sectors produce outputs by buying intermediate inputs, through the purchase of raw materials and intermediate goods and services from other sectors (1,1); employing factors of production (2,1); and importing raw materials (11,1). These accounts also pay indirect taxes to the government (7,1).
Payments received by the various types of factors of production, which are categorised into labour and capital,are distributed to various institutions in the economy, including households and companies.
In the SAM model, the household represents all people in the society. As such, the household is properly viewed as an institutional unit in the SAM. Households are often considered to be behaviourally distinct units that make economic decisions about the supply of labour and consumption expenditure. Furthermore, definitions of poverty or economic welfare are often expressed in terms of per-capita household income and consumption. The household, therefore, becomes the natural focus of the SAM analysis. Households receive factor income from production sectors in the forms of wages and other labour income (3,1); inter-household transfer (3,3); distributed profits and transfers from companies (3,4); transfers from government (3,5); and transfers from the ROW (3,11). These sources of income are utilized in the consumption of domestic commodities (1,3) and consumptions from abroad (11,3); commodity taxes (7,3) and income taxes (8,3); and inter-household transfers (3,3), with residual savings transferred to private capital accounts (10,3).
Companies are the entities that 'own' capital stock and receive profits (4,1) and non-factor income from abroad (4,11). Out of their income, they pay commodity taxes (7,4) and corporate taxes to the government (8,4); pay factorial and non-factorial income abroad (11,4); net investment abroad (12,4); and spend on distributed profits and transfer payment (3,4), with their residual savings being channelled into capital accounts (10,4).
The traditional approach assumes that public sector expenditure in the production sectors ultimately benefits the household sector. Therefore, the public sector plays an important role in the redistribution process. The public sector account consists of two distinct accounts: current accounts and capital accounts. The public current account receives direct taxes from the household (8,3) and companies (8,4); indirect taxes (8,7); and non-factor income from abroad (8,11). The public current account allocates its current expenditures to the purchase of products and services provided by the domestic production activities account (1,5); transfers to households (3,5); and the import of commodities (11,8).
The remaining savings or current account surplus is transferred to the public capital account (9, 8) . Together with the domestic (9,10) and foreign (9,12) funds, the capital account allocates its investments to domestic production activities (1,6), capital taxes (7,9) and imported capital goods from the ROW (11,9). The private sector receives capital from household savings (10,3), company savings (10,4), and from external sources (10,12). Private capital is then allocated to investments in production activities (1,10); capital taxes (7,10); as a source of domestic capital for the public sector (9,10); and the import of capital goods (11,10).
Finally, the transactions between domestic and the foreign residents are recorded in the ROW account. Malaysian households, companies and government consumption expenditures on imported final goods and imported capital goods contributed to the ROW receipt. The Malaysian economy receives income from the ROW in the form of exports; factor and non-factor income earned; and export and import levies. When focusing on the distribution of income, it is important to keep track of the distinct flow of income between the different institutions and the ROW. Based on this schematic SAM, a macro-aggregate Malaysian SAM is designed, as shown in Table 2 . The Malaysian macro-aggregate SAM shows an aggregate value of each account that can act as a control value for designing a detailed Malaysian SAM. The level of disaggregation of the individual account depends primarily upon the specific question that the SAM is expected to answer. In this case, studying the impact of public expenditure on income distribution necessitates an examination of the composition of public expenditure; different categories of production activities; household inter-ethnic disparity; and urban-rural bias.Together, these elements capture the different dimensions of income inequality. Disaggregation captures how changes in public expenditure that affect various production structures are transmitted to the household sector.
As the treatment of public expenditure is of particular interest, the framework incorporates a detailed breakdown of public expenditure in the various sectors. An essential point in this context is not only that a larger aggregate public expenditure today might generate a higher aggregate output tomorrow, but that the pattern and destination of public expenditure may be more important determinants of future equity and growth.
The account of various production sectors is crucial in the present SAM model because public expenditure affects income distribution through the transmission of investment and consumption of the household sector by investing in or purchasing from various production sectors.The companies in a sector that receive higher public spending will earn higher profits from increases in their sales than those companies in sectors which receive low profit spending.Consequently, stockholders and workers in those sectors, respectively, ceteris paribus, will receive higher dividends and higher wages.
In relation to the income distribution analysis, the present framework emphasizes the household group differentiation in the transmission of public expenditure to impoverished households. The disaggregation of the household sector can capture the changes in the production structures due to public expenditure transmission to the household sector. The disaggregation of the household is based on socio-economic groups, rather than on income levels. Being a multi-racial country, it is crucial to distinguish between four major ethnic groups for the household: Malays, Chinese, Indians and others. 4 This disaggregation is very important as income equality among the ethnic groups has been an important government development strategy since independence. Additionally, due to the fact that the majority of impoverished households are located in rural areas, the distinction between households in rural and urban areas is also very important. The urban-rural area disaggregation is useful because the distinction captures many aspects of duality. Typically, the urban sector contains a labour force that has substantial skill specificity, good working conditions, high pay and high job security. The rural sector, on the other hand, consists of a labour force that possesses little skill specificity, poor working conditions, low pay and little job security. The distinction is also made between citizens and noncitizens, since it is believed that the number of foreign workers has influenced significantly the patterns of the domestic labour force due to the fact that most foreign workers are employed in the plantation and agriculture sectors; and in construction activities.
A detailed framework of Malaysia's SAM 2000 is designed, producing the 51 x 51 matrix accounts that disaggregate the macro-aggregate SAM (table in the appendix). The most notable feature of the Malaysian SAM is the incorporation of detailed disaggregation of public capital investments, which demonstrates the relationships between the public sector financial account and the real account. The disaggregation shows how the use of public funds in the different segments in the economy can generate different levels of income for different household groups. For instance, the public _______________________ capital investment in agriculture and rural development causes a demand in the agricultural sector for labour. This, in turn, results in demand for wages based on their factor ownership and the generation of income or output in that sector.
Generally, the principal characteristics and features of the present SAM that distinguish it from the existing SAM are as follows: 1. In the SAM utilized in the present study, public expenditures consist of a) seven categories of public current expenditure; and b) seven categories of public investment, including disaggregation in the public capital account. This disaggregation into various categories is important as it enables the examination of different effects of public expenditure on household incomes distributions.In the existing SAM, public expenditure is not divided into categories. It is consolidated in one account. 2. In the SAM utilized in the present study households consist of nine socio-economic household groups distinguished according to whether the household is located in rural or urban areas; the ethnicity of the household; and whether the household is comprised of citizens and non-citizens. Other institutions are the public sector and the companies. The SAM therefore contains the detailed breakdown of the household groups which are categorised according to the various ethnic groups that reside in the respective urban and rural areas and also includes the noncitizens. In the existing SAM, the household groups are categorised according to the ethnic groups and the urban and rural areas. For example, Ramesh et al. (1980) disaggregates households into 6 groups: Malay, Chinese, Indians, others, rural and urban. This disaggregation is sufficient as long as the analysis is simply to compare and contrast the impact of public expenditure between these socioeconomic classes. However, such a disaggregation prevents more precise questions from being answered, such as how different is the impact of public expenditure between the poor and the rich; how much will inequality change; and how much is poverty incidence changed by the policies. 3. In the SAM utilized in the present study, other accounts include 18 production activities,private capital, ROW capital and ROW current. Disaggregation of the capital account is important to see the separate effects of the public and private capitals on household income distribution. Similarly, the disaggregation of the ROW account will enable the examination of the effects of ROW capital and ROW current on household income distribution separately. Meanwhile, in the existing SAM, the private capital account is lumped together with the public capital account, forming a single account; and the ROW account is in the form of a single account.
CONCLUDING REMARKS
Public sector expenditure programmes represent major efforts by the government to reduce wide economic and social imbalances among ethnic groups and regions. The purpose of this paper is to construct a Malaysian SAM to study the income distribution impact of public sector expenditure. The detailed structure of the SAM utilized in the present study allows for the analysis of the impact of the public sector expenditure expansion on the economy; and inter-sectoral and inter-institutional income linkages, particularly among poor households. A framework that incorporates different classes or components of public expenditure can demonstrate the differing effects of different public sector expenditure programmes on various economic variables in the system as these components absorb different sector purchases and, therefore, exhibit differences in income generation and distribution of income. Additionally, a detailed framework of different sectors that characterizes various production sectors of the economy which could exhibit differences in income generation; and a detailed framework of different household groups that characterizes the income inequalities between ethnic groups and regions which could exhibit a distribution of income are required to complement the framework.
Organizing public sector expenditure by various classes in the SAM utilized in the present study represents an improvement over the extant literature on this subject as it emphasizes the importance of the various components of public sector expenditure. More obviously, the incorporation of government capital investment in the SAM can reflect the role of the government in the income distribution through its role as a stimulus of demand in the economy. 
